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Abstract 
Background: To assess the effectiveness of vacuum 
assisted closure (VAC) therapy for healing of infected 
wounds. 
Methods: In this prospective case-control study, total of 
25 patients with chronic non-healing wounds were 
recruited. Before the application of VAC, surgical 
debridement was performed to remove all the devitalized 
necrotic tissues as per requirement and the wound was 
packed with povodine/iodine. Wound dimensions were 
noted prior to and at the end of VAC, before the definitive 
treatment using skin graft or secondary closure was 
performed. 
Results: Diabetic Foot was the commonest cause (57%) 
followed by road traffic accident ( RTA) (43%). Wounds 
were present for about 4 weeks on average, 88% wounds 
were infected and 92% wounds needed prior surgical 
debridement under regional or general anaesthesia. VAC 
therapy was applied through continuous or intermittent 
suction on wounds. Dressing was changed every 2nd or 
3rd day. It needed 4 dressings and 12 days on average for 
wounds to heal. All wounds showed improvement after 
application of VAC therapy, which were indicated by 
presence of healthy granulation tissue, absence of necrotic 
tissue and subsequent wound closure by partial thickness 
skin graft(PTSG) or secondary suturing or secondary 
healing.  
Conclusion: Vacuum aided wound closure has the 
advantage of rapid healing, easy application, safety and 
cost effectiveness. This method is recommended for 
chronic wound management.  
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Introduction 
             Many wounds resulting from complications of 
an underlying disease, like diabetes, or from surgery, 
trauma, or burns are difficult to heal, despite active 
medical and nursing care. Vacuum assisted wound is 
an adjunctive therapy in the treatment of open 
wounds that follows surgical debridement. It is based 
on the observation that controlled, subatmospheric 
pressure applied to an open wound accelerates 
healing. Patients suffer from non-healing wounds in 
different anatomical sites. The cost and management 
of these wounds varies in different centers. Most 
common causes of these non-healing wounds are 
chronic illnesses (diabetes mellitus, peripheral 
vascular diseases), road traffic accidents, orthopaedic  
and thoracotomy  and related infections.  In 
conventional treatment, surgical interventions varying 
from wet dressing, use of colloid gels and skin grafting 
to free flap transfer, all after wound irrigation and 
debridement of necrotic tissue were performed.1-4 
       An alternative method that has been started to be 
widely used in recent years is vacuum assisted closure 
systems. These systems are given many different 
names such as topical negative pressurization, sub-
atmospheric pressure treatment, sub-atmospheric 
pressured dressing and vacuum treatment (VT). The 
VAC  uses continuous or intermittent sub-atmospheric 
pressure over the surgical wound, applied with a 
polyurethane sponge sealed with adhesive transparent 
plastic. Vacuum assisted closure exposes a wound bed 
to local subatmospheric pressure, removes fluid from 
the extravascular space, improves circulation and 
enhances the proliferation of granulation tissue. The 
most controversial effect is removal of protease 
enzymes that are known to inhibit healing and 
decrease in bacterial count on the infected tissue. VAC 
is indicated for the treatment of complex and chronic 
open wounds. 7-12 
 
Patients and Methods 
     This prospective study was conducted at Surgical 
Department Pakistan Ordinance Factories Hospital, 
Wah Cantt. Study was carried out over a period of one 
year from January 2010 to December 2010.Total 25 
patients, with non-healing infected wounds and 
wounds larger than 50 cm2 area were included. The 
exclusion criteria was presence of vessel at the base 
and presence of anastomotic site 
     The  infected wounds were due to diabetic foot, 
necrotizing fasciitis, road traffic accidents, 
osteomyelitis and bed sores. Wound cultures were 
taken and appropriate antibiotics were started. As 
wounds did not respond to conventional methods of 
dressings and repeated debridements were required. 
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VAC was applied to the wounds. VAC dressing 
included placement of double layer 5 mm thickness 
polyurethane foam with a 400-600 umL pore size with 
non collapsible wide bore Nelton catheter placed 
between two layers of foam. Wound was made air 
tight by application of Opsite and Netlton catheter was 
attached to suction pump and suction was done 
continuously or intermittently every 2 hour. VAC 
dressing was changed every 2nd or 3rd day which 
enabled re-evaluation of wound and any surgical 
debridement if needed.  
 
Results 
Twenty five patients, 24 males and 01 female with 
average age of 40.6 years were enrolled in the study. 
Age ranging from 17-75 years, 50% patients were 
between age of 20-40 years. Most common co-morbid 
condition with non-healing infected wound was 
diabetes mellitus (36%) which was present for about 14 
years (Table 1). It was followed by bed sores secondary 
to paraplegia (12%). Paraplegia had been present on 
average for about 10 years. 
 
Table 1 Co morbid conditions with  
non healing wound. 
Diabetes Mellitus 09 (36%) 
Hypertension 01 (04%) 
Ischemic heart disease 01 (04%) 
Bed Sores 03 (12%) 
None 11 (44%) 
                           
     Acute wounds presented within 04 weeks while 
chronic wounds presented afterwards. Acute wounds 
presented in 3-10 days most commonly, while chronic 
wounds most commonly presented after 03 months. 
Cumulative delay in presentation was 28.8 days.  
      VAC was applied on the wounds ranging from 70 
cm2 to 1600 cm2 with average area of 308.84 cm2. All 
the wounds needed prior debridement before 
application of VAC. On average 3 to 4 debridements 
were needed for wound to heal during VAC therapy. 
All wounds showed response to VAC therapy. 
VAC was applied on continuous suction in 
40% patients and intermittent suction after every 02 
hours in 60% patients. VAC pressure upto 100mm of 
Hg was applied to the maximum(80%) patients (Table 
2). 
     VAC was changed every 2nd or 3rd day depending 
upon the presence of amount of infection in the 
wound and initial response to the VAC therapy. 
Patients needed about 12 days of VAC therapy on 
average, with 4-5 VAC applications on average, 
ranging from 02-12 applications. 
Table 2: VAC pressure applied 
Pressure No(%) 
Upto 100 mm of Hg 20(80) 
Upto 150 mm of Hg 1 (04) 
>150-200 mm of Hg   4(16) 
 
     Wound healing was evaluated in terms of microbial 
clearance, granulation tissue formation and reduction 
in wound size  (Table 3). All the wounds responded to 
the VAC therapy. In 4 patients reduction in wound 
dimension was significant and healed by secondary 
intention. Five patients required secondary suturing 
where as in 17 patients PTSG was performed on 
attaining healing indicators (Table 4). 
 
Table 3.    VAC therapy results 
No of 
patients 
No. of 
VAC 
Dressings 
Used. 
No. of 
Surgical 
Debride
ments 
Time to 
Complete 
Microbial 
Clearance(
Days) 
Surgical 
Procedures 
Done 
4 3-4 2 9-12 
Healing by 
secondary 
intention 
5 5-6 2 8-9 
Secondary 
suturing 
17 7-12 3-5 12-18 
 Partial 
thickness 
skin grafting 
                              
Table 4: VAC Therapy- Outcome at the end 
Outcome No(%) 
Partial thickness skin grafting 16(64) 
Healing by secondary intention 4(16) 
Secondary suturing 5(20) 
 
Discussion 
     Vacuum treatment as a method that has been used 
in the past, for superficial tissue losses such as burns 
and pressure injuries, has found new areas of use in 
severe soft tissue losses associated with orthopedic 
infections, diabetic foot as well as tumor surgery. For 
those injuries that require long term administration of 
antibiotics and special techniques such as free tissue 
transplantation, care is a complicated process.9-12 
     VAC therapy provides an occlusive environment 
which increases the rate of granulation, reduces 
edema, bacterial colonizations and reduces the pain 
caused by the wound. It has been suggested that 
successful healing correlates with less than 
105organisms per gram of tissue. The number achieved 
with wound VAC therapy is usually less than 10.13 
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     Chronic wounds are one of the main causes of 
hospitalization of patients in surgical departments 
resulting in high cost for management, utilization of 
resources and man power. Still wounds don’t respond 
to conventional methods of dressings.  VAC  therapy 
has shown to decrease the time and cost of 
hospitalization to almost half.  It is proved superior 
with respect to the time to complete healing and 
wound-bed preparation time compared with 
conventional wound care.14 It prevents patients from 
frequent pain experience they had during frequent 
change of such large wounds. 15 
     Complications of VAC technique include localized 
infection, bleeding, increased pain, bad odour, toxic 
shock syndrome and anasarca.16,17  Many  modern 
therapies for chronic wounds have been advocated 
which include ultrasound, laser therapy, electrical 
stimulation, and electromagnetic waves. During 
electrotherapy, the cells in the wound are stimulated 
electrically through electrodes or pulsed magnetic 
fields to induce healing,  but failure of electromagnetic 
waves to reduce the wound size and cost of treatment  
and lack of evidence to support the use of low-level 
laser therapy for wound healing  have shown that 
VAC therapy is most cost effective and proficient 
therapy for all chronic wounds which do not respond 
to conventional wound care methods.18,19 
 
Conclusion 
Vacuum aided wound closure has the advantage of 
rapid healing, easy application, safe and cost 
effectiveness. 
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